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(54) LIQUID-SOAKING TYPE PROJECTION EXPOSURE APPARATUS 

(57)Abstract: 

PURPOSE: To improve resolution and focus depth by 
applying a liquid soaking method for putting high 
refractive liquid index liquid between an objective lens of 
a microscope and a sample to a projection exposure 
apparatus as production equipment. 
CONSTITUTION: A projection exposure apparatus 
comprises a illuminating means 3 for illuminating a 
reticle 3, an optical projecting means 4 for projecting a 
pattern on the reticle 1 illuminated by the illuminating 
means 3 onto a wafer 2 and positioning means 1 1-1 to 
11-4 for positioning the wafer 2 on a predetermined 
position. The optical projecting means 4 comprises an 
optic element 7 opposite to an exposed face of the wafer 
2 having a plane or a protruding face protruding toward 

the wafer 2 and a liquid reservoir 9 for holding liquid 30 which at least fills a space between 
the plane or the protruding face of this optic element 7 and the exposed face of the wafer 2. 
Thus a liquid soaking method which improves resolution and focus depth can be applied to an 
exposure apparatus, so that an inexpensive exposure apparatus with which effect according 
respective wavelengths irrespective of a wavelength of an exposure light source can be 
expected can be obtained. 
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* NOTICES 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s) 

[Claim 1 In a projection aligner provided with an illumination method which illuminates reticle, a 
projection optics means to project on a wafer a pattern on reticle illuminated by this, and a 
positioning means which positions a wafer to a prescribed position, a projection optics means 
counters an exposure surface of a wafer, and is in the flat-surface or wafer side - a 
dipping type projection aligner possessing a cistern for holding a fluid which fills at least 
between an optical element which has a convex and a flat surface of this optical element, or 
convexes and exposure surfaces of a wafer. 

[Claim 2 The dipping type projection aligner comprising according to claim 1 : 
An alignment measurement means by which a positioning means detects a wafer position. 
A focal position detecting means which detects a position of a wafer exposure surface over a 
focusing position of a projection optics means. 

A wafer driving means which holds and drives a wafer in the direction which leans X and the 
direction of Y parallel to the exposure surface, the surrounding direction of theta of an axis 
vertical to these, a Z direction, and a wafer in the arbitrary directions for a wafer. 
A wafer transportation means which carries in a wafer on a holding position of a wafer driving 
means, and is taken out. 

[Claim 3 The dipping type projection aligner according to claim 2 whose optical element which 
counters a wafer is a plane parallel plate. 

[Claim 4 The dipping type projection aligner according to claim 2 a projection optics means' 
having a body tube, attaching to a lower end of the body tube an optical element which 
counters a wafer, and having provided a sealing member between the optical element and 
body tube. 

[Claim 5 The dipping type projection aligner according to claim 2 being able to move an optical 
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element which counters a wafer to the optical axis direction, and being able to position in 
arbitrary positions. 

[Claim 6 it is in the flat-surface [ of an optical element which counters a wafer ], or wafer 
side - the dipping type projection aligner according to claim 2 having applied a coating agent 
which has a fluid used in order to fill between these both sides, and ****** in either [ at least ] a 
convex or an exposure surface of a wafer. 

[Claim 7 The dipping type projection aligner according to claim 2, wherein the upper surface of 
a cistern is released. 

[Claim 8 The dipping type projection aligner according to claim 2, wherein a cistern constitutes 
a closed space. 

[Claim 9 The dipping type projection aligner according to claim 8, wherein a cistern has a 
window for wafer conveyance which can be opened and closed. 
[Claim 10 The dipping type projection aligner according to claim 8 with which a cistern 
constitutes a vacuum chamber. 

[Claim 1 1 The dipping type projection aligner according to claim 8 which has a pressure gauge 
for detecting a pressure in a cistern. 

[Claim 12 A pressurizer of a fluid supplied in a cistern, the dipping type projection aligner 
according to claim 8 which has at least one side among pressure reducing devices. 
[Claim 13 The dipping type projection aligner according to claim 8 which has a force means of 
a fluid in a cistern. 

[Claim 14 The dipping type projection aligner according to claim 7 or 8, wherein a cistern is 
being fixed in position to an optical means. . 

[Claim 15 The dipping type projection aligner according to claim 7 or 8, wherein a wafer driving 
means has an XY stage for moving a wafer in X parallel to the exposure surface, and the 
direction of Y, and its driving means and a cistern is being fixed to an XY stage in position. 
[Claim 16 The dipping type projection aligner according to claim 14 or 15, wherein a wafer 
driving means has an XY stage for moving a wafer in X parallel to the exposure surface, and 
the direction of Y, and its driving means and an actuator of an XY stage is located in the 
exterior of a cistern. 

[Claim 17 The dipping type projection aligner according to claim 7 or 8, wherein a wafer driving 
means has a jogging stage which leans an XY stage and a wafer for moving a wafer in X and 
the direction of Y in the arbitrary directions and a cistern is an-anged on an XY stage. 
[Claim 18 The dipping type projection aligner according to claim 17, wherein a jogging stage is 
an'anged in a cistern, a cistern comprises material with high amplitude permeability and 
magnetic connection of a jogging stage and the XY stage is carried out via a cistern. 
[Claim 19 The dipping type projection aligner according to claim 14 or 15, wherein a cistern 
comprises a charge of a low themnal expansion material. 
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[Claim 20 The dipping type projection aligner according to claim 14 or 15, wherein a 
positioning means has a means by which a laser interferometer detects a wafer position and a 
cistern has a window for this laser interferometer. 

[Claim 21 The dipping type projection aligner according to claim 14 or 15, wherein a 
positioning means has a means by which a laser interferometer detects a wafer position and 
this laser interferometer is being fixed to a cistern. 

[Claim 22 The dipping type projection aligner according to claim 14 or 15 provided with a fluid 
supply control means to supply a fluid to a cistern and to control the level and quantity. 
[Claim 23 The dipping type projection aligner according to claim 22, wherein a fluid supply 
control means has a means to filter a fluid to supply. 

[Claim 24 The dipping type projection aligner according to claim 14 or 15 provided with a 
means to excite a fluid filled by cistern. 

[Claim 25 The dipping type projection aligner according to claim 14 or 15 which has a means 
to excite a wafer. 

[Claim 26 The dipping type projection aligner according to claim 14 or 15 which has a means 
to excite an optical element which counters a wafer. 

[Claim 27 The dipping type projection aligner according to claim 25 or 26 whose excitation 
means is a supersonic excitation device. 

[Claim 28 The dipping type projection aligner according to claim 14 or 15 provided with a 
temperature control means which measures and controls temperature of a fluid supplied in a 
cistern. 

[Claim 29 The dipping type projection aligner according to claim 14 or 15 provided with a 
refractometry means to measure a refractive index of a fluid supplied in a cistern. 
[Claim 30 The dipping type projection aligner according to claim 14 or 15 provided with a 
stabilizer which prevents a flow of a fluid supplied in a cistern. 

[Claim 31 The dipping type projection aligner according to claim 14 or 15 with which an outer 
wall of a cistern is covered by an insulating member. 

[Claim 32 The dipping type projection aligner according to claim 14 or 15, wherein a wafer 
driving means is provided with a wafer chuck which adsorbs a wafer and holds it and this wafer 
chuck has a course for carrying out vacuum suction of the wafer and adsorbing it, and a 
shutter which prevents a fluid from flowing in this course. 

[Claim 33 The dipping type projection aligner according to claim 14 or 15, wherein a wafer 
driving means is provided with a wafer transportation means which carries in a wafer to an 
exposure position in a cistern, and is taken out and at least a part is arranged in a cistern as 
for a transportation means of this wafer. 

[Claim 34 The dipping type projection aligner according to claim 33 which has a means which 
a transportation means carries in a wafer to a fluid held in a cistern vertically or aslant, and 
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levels a wafer in a fluid. 

[Claim 35 The clipping type projection aligner according to claim 33 which has a means which 
carries out the blowing air at least of one side of a wafer when a transportation means takes 
out a wafer out of a fluid held in a cistern. 

[Claim 36 The dipping type projection aligner according to claim 14 or 15 having a pump which 
supplies a fluid in a cistern and is made to discharge. 

[Claim 37 The dipping type projection aligner according to claim 7 or 8, wherein it has a 
jogging stage which a wafer driving means is moved in X and the direction of Y by an XY stage 
and this which move in X and the direction of Y, and leans a wafer in the arbitrary directions 
and a cistern is being fixed on a jogging stage. 

[Claim 38 The dipping type projection aligner according to claim 37, wherein the bottom of a 
cistern constitutes a wafer chuck holding a wafer. 

[Claim 39 The dipping type projection aligner according to claim 37, wherein it comprises a flat 
surface at which the at least 2 sides of a cistern intersected perpendicularly and these flat 
surfaces constitute an anti-slant face of a laser beam. 

[Claim 40 The dipping type projection aligner according to claim 18, wherein a bottom member 
and the jogging stage bottom of a cistern constitute a flat-surface guide of a fluid bearing. 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit.go.j... 4/30/2009 



JP,06-124873,A [DETAILED DESCRIPTION] 



Page 1 of 9 



* NOTICES 

JPO and INFIX are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention 
[0001] 

[Industrial Application This invention relates to the dipping type projection aligner for exposing 

a detailed circuit pattern on a wafer in a semiconductor manufacturing process. 

[0002] 

[Description of the Prior Art The minuteness making of the semiconductor device progressed 
and it has shifted to i line with short wavelength from g line of a high-pressure mercury-vapor 
lamp as an exposure light source conventionally. And since high resolving power is needed 
more, NA (numerical aperture) of a projection lens must be enlarged and, for the reason, the 
depth of focus is in the tendency which becomes increasingly shallow. These relations can be 
expressed with a following formula as generally known well. 
(Resolution) =k^ (lambda/NA) 

(Depth of focus) k ^ lambda/NA ^ - it is a coefficient related to [ with regards to NA 
(numerical aperture) of a projection lens, and k^ in the wavelength of the light source which 
uses lambda for exposure here, and NA a process in V.^. 

[0003]in recent years, it is called excimer laser with shorter wavelength from g line of the 
conventional high-pressure mercury-vapor lamp, and i line (KrF, ArF) - use of X-rays is also 
considered further. On the other hand, examination of the high resolving power by a phase 
shift mask or deformation illumination and a raise in depth is also beginning to be made and 
used, however, it is called excimer laser - having (KrF, ArF) - as for the method of using X- 
rays, apparatus cost becomes high, and a phase shift mask or deformation illumination has 
problems - an effect may not be expectable according to a circuit pattern. 
[0004]Then, the trial which applies the method of dipping is made. For example, in the 
exposure device, in JP,63-49893,B, the nozzle which encloses the tip of reducing glass and 
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has a liquid stream entrance is provided, a fluid is supplied via this to it, and what held the fluid 

between reducing glass and a wafer is indicated to it. 

[0005] 

[Problem(s) to be Solved by the Invention However, in this conventional technology, a fluid is 
merely supplied only and it is a request, and in order to use it by a actual manufacturing 
process, it has various problems ~ the conventional process technology cannot be employed 
efficiently. 

[0006]ln view of the problem of the above-mentioned conventional technology, the purpose of 
this invention irrespective of the wavelength of the exposure light source which g line, i line, or 
excimer laser uses, on every wavelength, the cheap dipping type exposure device of the cost 
which can expect the effect according to each wavelength is provided, and it aims at providing 
the dipping type exposure device which can employ the further conventional process 
technology efficiently. 
[0007] 

[Means for Solving the Problem An illumination method which illuminates reticle in this 

invention in order to attain this purpose. In a projection aligner provided with a projection optics 

means to project on a wafer a pattern on reticle illuminated by this, and a positioning means 

which positions a wafer to a prescribed position, a projection optics means counters an 

exposure surface of a wafer, and is in the flat-surface or wafer side - a cistern for holding 

a fluid which fills at least between an optical element which has a convex and a flat surface of 

this optical element, or convexes and exposure surfaces of a wafer is provided. 

[0008JA positioning means is provided with the following. 

Usually, an alignment measurement means to detect a wafer position. 

A focal position detecting means which detects a position of a wafer exposure surface over a 

focusing position of a projection optics means. 

A wafer driving means which holds and drives a wafer in the direction which leans X and the 
direction of Y parallel to the exposure surface, the surrounding direction of theta of an axis 
vertical to these, a Z direction, and a wafer in the arbitrary directions for a wafer. 
A wafer transportation means which carries in a wafer on a holding position of a wafer driving 
means, and is taken out. 

[0009]A cistern may constitute a closed space and may have a force means of a fluid in a 
cistern, etc. It may be fixed in position to an optical means, or a cistern may be fixed to an XY 
stage in position again. When a cistern is being fixed in position to an optical means, for 
example, a jogging stage is arranged in a cistern, and a cistern comprises material with high 
amplitude permeability, and magnetic connection of a jogging stage and the XY stage is 
carried out via a cistern. 
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[0010] 

[Function]As a method of raising the resolution of an optical microscope, what is called an 
immersion method that fills between an object lens and samples with the fluid of a high 
refractive index is known from the former (for example, D.W.Pohl, W.Denk & M.Lanz, 
Appl.Phys.Lett.44652 (1984)). As an example applied to transfer of the fine circuit pattern of a 
semiconductor device, this effect, H.Kawata, J.M.Carter, A. Yen, H.I.Smith, Microelectronic 
Engineering 9 (1989)" - or. There are "T.R.Corle, G.S.kino, USP 5.121.256 (Jun.9-1992)." A 
last paper is what examined the effect of dipping in exposure, composition as a practical 
semiconductor aligner is not discussed, but the latter patent is only indicating the method of 
placing an immersion lens near the surface of a wafer. 

[0011]This invention relates to the concrete method for the projection aligner as a production 
facility to realize the method of filling with the fluid of a high refractive index between the object 
lens of the microscope known from the former, and samples. 

According to this invention, it becomes possible to provide the exposure device using the effect 
of dipping. 

[0012]if [ make into the convergence half width of a beam of light the refractive index and alpha 
to the air of the fluid which uses n for dipping, and ] NAQ=sinalpha, as lambda^ is made into the 

wavelength in the inside of the air of exposing light and it is indicated in drawing 10 as this 
"effect of dipping", When it immerses, above-mentioned resolution and depth of focus become 
like a following formula. (Resolution) k^(lambdaQ/n)/NAQ(depth of focus) =**k 2(lambdaQ/n)/ 

(NAq) , i.e., the effect of dipping, has wavelength equivalent to using the exposure wavelength 

which is 1/n. When in other words the projection optical system of the same NA is designed, 
the depth of focus can be increased n times by dipping. This is effective also to the shape of all 
patterns, and it is also possible to combine with the phase shift method examined now, a 
deformation illumination method, etc. further. In order to employ this effect efficiently, in the 
exposure device which the purity of a fluid, homogeneity, temperature, etc. need to be 
managed precise, is exposed one by one on a wafer in step-and-repeat operation, and goes. It 
becomes a problem how the air bubbles which remain to the wafer surface at the time of 
carrying in in a fluid to lessen a flow and vibration of the fluid by which it is generated working 
as much as possible, and a wafer are removed. The composition of the device for solving 
many of these problems is proposed, and it enables it to employ the effect of dipping efficiently 
enough in this invention, so that an example may explain. Although it was conventionally 
thought by production of DRAM of 256Mbit - 1Gbit from the conventional stepper which uses i 
line and excimer laser as a light source that the exposure device of X-rays or an electron beam 
(EB) was required, By this invention, the conventional manufacturing process can be diverted 
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by the conventional stepper which uses i line or excimer laser as a light source, and the 
advantageous production also in cost is attained at the manufacturing process established 
technically. 

[0013]Below, it explains more through an example at details. 

[0014] 

[Example 

Example 1 drawing 1 is a lineblock diagram of the dipping type projection aligner concerning 
the 1st example of this invention. The wafer for which reticle is applied one among a figure, a 
sensitizing agent is applied 2, and the circuit pattern on the reticle 1 is exposed and 
transfenred, The illurhination-light study system provided with a shutter, a dimmer, etc. for 3 to 
project the circuit pattern on the reticle 1 on the wafer 2, In order that the reticle stage for the 
projection optical system to which 4 projects the circuit pattern on the reticle 1 on the wafer 2, 
and 5 holding the reticle 1, and positioning to a position, and 6 may position the reticle 1, And it 
is an alignment optical system for making a reticle image agree in the circuit pattern already 
transferred on the wafer 2. 

[001 5] If the lens which counters the wafer 2 surface of the projection optical system 4 will be 
called the 2nd optical element 7, the field which counters the wafer 2 surface of this 2nd optical 
element 7 is constituted so that it may become a convex toward a flat surface or the wafer 2 
surface, as shown in drawing 2 and drawing 3 . When this immerses, it is to keep an air layer 
and air bubbles from remaining in the 2nd optical element 7 surface. As for the surface of the 
optical element 7 by which dipping is carried out, and the surface of the sensitizing agent on 
the wafer 2, it is desirable to perfomi the fluid 30 used for dipping and coating with ******. The 
seal 8 for preventing invasion to the body tube of the fluid 30 is between the 2nd optical 
element 7 and the body tube of the projection optical system 4. This seal is unnecessary, If it 
has composition so that the function to manage the height which takes the thick thickness of 
the 2nd optical element 7 as shown in drawing 4 , and dips the fluid 30 may be added. 
[001 6]A cistern (chamber) for 9 to fill the fluid 30 and 10 A wafer cassette, A wafer chuck for 12 
to hold the wafer 2 and 1 1-1 to 1 1-4 A rough positioning device of a wafer, An XY stage for 13 
to position the wafer 2 to a position and 14 are jogging stages which have a tilt function for 
being arranged on an XY stage and amending the correcting function of theta directional 
position of the wafer 2, the regulating function of Z position of the wafer 2, and inclination of the 
wafer 2. There are some or the whole of the wafer conveying machine for carrying In a wafer 
from the wafer cassette 10 Into the chamber 9, and setting on the wafer chuck 12 and the 
rough positioning device 1 1-1 to 1 1-4, the wafer chuck 12, XY stage 13, and the jogging stage 
14. 

[0017J15 Is attached to a laser interferometer and 16 is attached on the jogging stage 14 In X 
and the direction (the direction of Y is un-illustrating) of Y, Since the reference mirror which 
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reflects the light of the laser interferometer 15 in order to measure the position of the jogging 
stage 14, and 17 pass the light of the laser interferometer 15, the window provided in the 
chamber 9 and 18 are thermal insulation which is provided in the outside of the chamber 9 and 
maintains thermal interception with the exterior. If chamber 9 the very thing is constituted from 
material with adiabatic efficiency, for example, ENJINI leering ceramics, the thermal insulation 
18 is unnecessary. As a low thermal expansion material (trade name), for example, a zero 
joule, is used and the construction material of the chamber 9 is shown in drawing 5 , the 
measurement accuracy of direct taking attachment and the laser interferometer 15 is able to 
keep also from receiving the influence of the index of air for the laser interferometer 1 5 in the 
side. 

[0018]The oil-level gauge 19 for measuring the height of the fluid 30, the thermometer 20 
which measures the temperature of the fluid 30, and the temperature controller 21 are formed 
in the chamber 9 again. The pump 22 for controlling the height of the fluid 30 is further formed 
in the chamber 9. The pump 22 is provided also with the function to circulate the fluid 30 by 
which temperature control was carried out, and the filter 23 for filtering the impurity in the fluid 
30 is also set. In order that a measuring instrument for 24 to measure the refractive index of 
the fluid 30 and 25 may make the fluid 30 homogeneous, the supersonic excitation device 
installed in the wafer 2 surface or the 2nd optical element 7 surface in order to prevent air 
bubbles adhering, and 26 are the vibration free pedestals of an exposure device. 
[0019]Next, actual operation of the device of the above-mentioned composition, an operation, 
an effect, etc. are explained. When exposing, first the wafer 2 which has applied the sensitizing 
agent beforehand with the wafer conveying machine 1 1-1. It takes out from the wafer cassette 
10 and is the wafer position rough detection mechanism 11-2 (usually), it is called the Puri 
alignment mechanism - **** - after carrying and carrying out rough positioning, the wafer 2 is 
handled by the wafer sending hand 11-3, and the wafer 2 is set on the wafer chuck 12 installed 
in the chamber 9. Flat-surface reform of the wafer 2 carried on the wafer chuck 12 is fixed and 
carried out by vacuum adsorption. The fluid 30 for dipping which could come, simultaneously 
was controlled by the temperature controller 21 by constant temperature is sent in in the 
chamber 9 via the filter 23 with the transportation pump 22. If the fluid 30 becomes a 
predetermined quantity, the oil-level gauge 19 will detect this and will suspend the pump 22. 
[0020]The temperature of the fluid 30 is continuously monitored with the temperature sensor 
20. 

When it shifts from a predetermined temperature, the transportation pump 22 is operated again 
and the fluid 30 of constant temperature is circulated. 

Homogeneous measurement is also performed by the refractometry device 24, although a flow 
of the fluid 30 by circulation of the fluid 30 takes place and the homogeneity of the fluid 30 
collapses in that case. The air bubbles in the fluid 30, the air bubbles adhering to the wafer 2 
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surface, and the air bubbles adhering to the 2nd optical element 7 surface operate the 
supersonic excitation device 25, and are removed. This supersonic excitation also has the 
effect which makes fluid 30 the very thing uniform. 

Since the amplitude of vibration is small and frequency is high, positioning or exposure of the 
wafer 2 are not influenced. 

[0021 ]lf the homogeneity of the fluid 30 is checked with the refractometry device 24, precise 
position arrangements (alignment, a focus, etc.) and exposure of the wafer 2 will be performed 
like the usual exposure device. Although a flow of the fluid 30 occurs by step-and-repeat 
operation at this time, the interval of the 2nd optical element 7 and the wafer 2 surface is 
several millimeters to about tens of mm, and a flow of the fluid 30 of this portion disappears 
from the fluid 30 having viscosity comparatively for a short time. Therefore, what is necessary 
is to take a time delay after a step for every shot, or to measure the flow state of the fluid 30 of 
this portion with the refractometry device 24, and just to make a sequence continue, when a 
flow stops. Since the periphery of the chamber 9 is covered with the thermal insulation 18, the 
time [ to process one wafer ] grade needs to operate the transportation pump 22, and does not 
usually need to circulate the fluid 30 of constant temperature. 

[0022]lf exposure of the whole surface of the wafer 2 is completed, simultaneously with this, 
the transportation pump 22 will operate again and will begin to discharge the fluid 30 in the 
chamber 9. A transportation pump is stopped, when the oil-level gauge 19 is always detecting 
the height of the fluid 30 and the height of the fluid 30 becomes low slightly from the 12th page 
of a wafer chuck at this time. Therefore, the quantity of the fluid 30 to discharge is slight. Then, 
the vacuum of the wafer chuck 12 is cut, and by the taking-out hand 11-4, the wafer 2 on the 
wafer chuck 12 is handled, and it stores to the wafer cassette 10. Both sides of the wafer 2 are 
blown with clean exhaust air, and it may be made to remove the fluid 30 from the wafer 2 
surface just before storage at this time. 

[0023]The sectional view of the wafer chuck in in the lineblock diagram of the dipping type 
projection aligner which example 2 drawing 11 requires for the 2nd example of this invention, 
and drawing 12 / drawing 1 1 ] 12, and drawing 14 are the mimetic diagrams showing the 
modification of the stage portion in drawing 1 1 . A fluid bearing guide for a conveyance port for 
31 to carry in and take out the wafer 2 in the chamber 9 and 32 to make the jogging stage 14 
movable horizontally in these figures and 33 make the inside of the chamber 9 negative 
pressure, The vacuum pump for removing the air bubbles in the fluid 30, the valve by which 34 
was connected to the vacuum pump 33, In order that 35 may remove the fluid 30, a pressure 
gauge for Blois which has a nozzle for spraying clean exhaust air on the wafer 2 surface, and 
36 to measure the internal pressure of the chamber 9, and 37 are the shutter mechanisms built 
in the wafer chuck. Although other composition is the same as that of the case of drawing 1 , 
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the seal 8 also has a function to which the secrecy of the chamber 9 is maintained. In addition 
to the function to circulate the fluid 30, the pump 22 is provided also with the function to control 
the pressure of the fluid 30. 

[0024]ln this composition, when each conveying the wafer 2 and taking out into the chamber 
9 as a point that the case and operation of Example 1 differ from each other, opening and 
closing of the conveyance port 31 are performed, moreover - setting the wafer 2 on the wafer 
chuck 12 - the fluid 30 « ** after filling a fixed quantity and suspending the pump 22, the 
vacuum pump 33 linked to the vacuum chamber 9 operates further, and the air bubbles in the 
fluid 30 are removed. At this time, simultaneously, the supersonic excitation device 25 is 
operated and the air bubbles in the fluid 30, the air bubbles adhering to the wafer 2 surface, 
and the air bubbles adhering to the 2nd optical element 7 surface are also removed. If it 
finishes removing air bubbles, it will stop, the valve 34 connected to this will also be closed 
simultaneously, the pump 22 will operate, and the vacuum pump 33 will begin to pressurize the 
fluid 30. And when the pressure of the pressure gauge 36 which has measured the internal 
pressure of the chamber 9 shows a predetermined value, continuous monitoring of the 
temperature of the fluid 30 by the temperature sensor 20 is performed like the case of Example 
1. Just before storing to the wafer cassette 10, both sides of the wafer 2 are blown with clean 
exhaust air with the bulla 35, and the fluid 30 is removed from a wafer surface. Other 
operations are the same as that of the case of Example 1. 

[0025]According to this, since the fluid 30 is pressurized, a flow of the fluid 30 by step-and- 
repeat operation disappears more for a short time. It is possible to also make the flat-surface 
reform capability of the wafer 2 on the wafer chuck 12 increase with the pressure of the 
pressurized fluid 30. 

[0026] Example 3 drawing 12 is a sectional view of the wafer chuck portion of the dipping type 
exposure device concerning the 3rd example of this invention. Although it flows and he is 
trying to discharge a fluid for every wafer in , Fill the fluid 30 , it enables it to process 
here, as a shutter is opened and vacuum adsorption is carried out, only when the shutter 
mechanism 37 is added to the wafer chuck 12 and the wafer 2 is on the wafer chuck 12, as 
shown in drawing 12 . Thereby, improvement in a throughput is achieved. In this case, the 
wafer 2 conveyed is inserted by the wafer sending hand 11-3 into the fluid 30 so that air 
bubbles may not remain aslant or vertically to the fluid 30, it is leveled in the fluid 30, and is set 
on the wafer chuck 12. 

[0027] Example 4 drawing 6 is a sectional view showing the stage portion of the dipping type 
exposure device concerning the 4th example of this invention. In the composition of Example 
1, in order to prevent an impurity mixing into the fluid 30, this constitutes the drive system of 
XY stage 13 so that it may put on the exterior of the chamber 9. In this case, as shown in the 
figure, the XY stage 13 whole is arranged besides the chamber 9, carries the chamber 9 on XY 
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Stage 13, and is positioned the whole chamber 9. In this case, in order to carry out step-and- 
repeat operation of the fluid 30 whole, Since the fluid 30 of chamber 9 inside flows with the 
acceleration at the time of movement, the stabilizer 29 which combined the plate as shown in 
drawing 7 with mesh state is inserted into the fluid 30 at the time of a step, and it has the 
structure where a flow and ****** of the fluid 30 can be pressed down. The same stage 
composition is applicable also to the composition of Example 2. It may be made the shape 
where the hole for letting the projection lens 4 pass for the stabilizer 29 at the center as shown 
in drawing 13 was provided. 

f00281 Example 5 drawing 8 is a sectional view showing the stage portion of the dipping type 
exposure device concerning the 5th example of this invention. In the composition of Example 
1 , in order to prevent an impurity mixing into the fluid 30, this constitutes the drive system of 
XY stage 13 like the case of Example 4 so that it may put on the exterior of the chamber 9. 
However, in this case, as shown in the figure, arrange the magnet 27 on the bottom of the 
jogging stage 14, and the bottom of the chamber 9 is constituted from material of permeability. 
By making it combine with the magnet 28 on XY stage 13 in the lower part of the chamber 9 
magnetically, and moving XY stage 13 for the bottom of the chamber 9 as a guide of the 
jogging stage 14, it constitutes so that the jogging stage 14 in the chamber 9 may be made to 
drive indirectly. 

[0029] Example 6 drawing 14 is a sectional view showing the stage portion of the dipping type 
exposure device concerning the 6th example of this invention. In order to prevent an impurity 
mixing this into the fluid 30 in the composition of Example 2, Put the drive system of XY stage 

13 on the exterior of the chamber 9 like the case of Example 5, arrange the magnet 27 on the 
bottom of the jogging stage 14, and the bottom of the chamber 9 is constituted from material of 
permeability, By making it combine with the magnet 28 on XY stage 13 in the lower part of the 
chamber 9 magnetically, and moving XY stage 13 for the bottom of the chamber 9 as a guide 
of the jogging stage 14, it constitutes so that the jogging stage 14 in the chamber 9 may be 
made to drive indirectly. As the nozzle which blows off a fluid is provided in the jogging stage 

14 undersurface and the fluid 30 currently used for dipping is made to blow off from there, the 
fluid bearing guide 32 is constituted. Thereby, since mass of the movable part at the time of 
step-and-repeat operation can be made light, a throughput can be raised further. 
[0030] Example 7 drawing 9 is a sectional view showing the stage portion of the dipping type 
exposure device concerning the 7th example of this invention. This arranges only the portion 
containing the wafer chuck 12 in the chamber 9, or constitutes the wafer chuck 12 directly on 
the bottom of the chamber 9, and arranges the chamber 9 on the jogging stage 14. In this 
case, it is also possible to constitute these from a charge of a low thermal expansion material 
so that the bottom of the chamber 9 and the 2nd page that adjoins this may become a right 
angle, respectively, and to make this 2nd page into the reference surface for measurement of 
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the laser interferometer 15. 

[0031 ]ln above-mentioned each example, the conveying machine for carrying in a wafer on the 
wafer chuck 12, or taking out a wafer from on the zipper 12 can also be constituted 
[ constituting in the chamber 9 and ] besides the chamber 9. 
[0032] 

[Effect of the Invention As explained above, according to this invention, the immersion method 
which raises resolution and the depth of focus can be applied now to an exposure device in the 
mode which can be used for ten copies by a actual manufacturing process. Therefore, 
irrespective of wavelength of an exposure light source, such as g line, i line, or excimer laser, 
the cheap dipping type exposure device of the cost which can expect the effect according to 
each wavelength can be provided on every wavelength, and the dipping type exposure device 
which can employ the further conventional process technology efficiently can be provided. 



[Translation done.] 
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* NOTICES 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings 

[Drawing 1 It is a lineblock diagram showing the composition of the dipping type projection 
aligner concerning the 1st example of this invention. 

[Drawing 2 It is a sectional view of the optical element applied to the device of drawing 1 . 
[Drawing 3 It is a sectional view of other optical elements applied to the device of drawing 1 . 
[Drawing 4 Furthermore it is applied to the device of drawing 1 , it is a sectional view of other 
optical elements. 

[Drawing 5 In the device of drawing 1 , it is a showing [ for a laser interferometer / a beam case 
with direct taking -in the side of chamber sectional view. 

[Drawing 6 It is a sectional view showing the stage portion of the dipping type exposure device 
concerning the 4th example of this invention. 

[Drawing 7 It is a perspective view of the stabilizer applied to the device of drawing 6 . 
[Drawing 8 It is a sectional view showing the stage portion of the dipping type exposure device 
concerning the 5th example of this invention. 

[Drawing 9 It is a sectional view showing the stage portion of the dipping type exposure device 

concerning the 7th example of this invention. 

[Drawing 10 It is a sectional view for explaining the effect of dipping. 

[Drawing 1 1 It is a lineblock diagram of the dipping type projection aligner concerning the 2nd 
example of this invention. 

[Drawing 12 It is a sectional view of the wafer chuck in drawing 1 1 . 

[Drawing 1 3 It is a perspective view of a stabilizer applicable to the device of drawing 14 . 

[Drawing 14 It is a mimetic diagram showing the modification of the stage portion in drawing 

11. 

[Description of Notations 

Reticle, 2:wafer, 3:illumination-light study system, 4:projection optical system, 5 : 1: A reticle 
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Stage, An alignment optical system, 7:optical element, 8:seal, 9:cistern, 10 : 6: A wafer 
cassette, A wafer chuck, an 11-1 - 1 1-4:rough positioning device, 13 : 12: An XY stage, A 
jogging stage, 15:laser interferometer, 16:reference mirror, 17 : 14: A window. Thermal 
insulation, 19:oil-level gauge, 20:thermometer, 21 : 18: A temperature controller, A pump, 
23:filter, 24:measuring instrument, 25 : 22: A supersonic excitation device, 26: A vibration free 
pedestal, 27, 28:magnet, 29:stabilizer, a :30:fluid, 31:conveyance port, 32:fluid bearing guide, 
33:vacuum pump, 34:valve, 35:Blois, 36:pressure gauge, 37 : shutter mechanism. 



[Translation done.] 
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«-&&nfc'?XA2tt. A:1^rL-AKiflC.kt>TBS§ 

n, ¥s«Esn*. cintii^t, @smi^B2 1 
•r-!£SKi;:$!i»sn&ttSfflffl»«:3 o*n»-ai#>:3' 

2 2fcioT. 7^JP^'2 3=£:frbT. ?-V>A9|^tC 

S?l 9*«:inS«l»UT, *>:/2 2*<?±f5. 
[0 0 2 0] «cft:3 OWJifiti, iia-fe>-9-2 OIC<tO 

^^ESUT^o. Bfs©Jia[*^6-rnfe«^tt. 

*-fr4J:5fcaoTViS. ■?•©», ««:3 0®ftait:J; 
ffi^^ 3 0 (Dmfim CO. 3 0 ®i^-tt**wn 
jai>f$ai«^S2 4-e, i^-tt®a!ij£fefft)n 

5. a!#:3 0+fflm '>XA2^iiK#=&tfc 
m «2©5t^Sii^7«jil;:#§L.fc§t?att. iS«« 
l)ng«B2 ssrfpSis-a-T^^t-s. ;i©i@wsins 

«. ffl#3 Og«:&l§-lcr?.ja*t>tLT:feD. ^S!) 
®fii|S*Vh3<. HStR^JBl-ifcdlC. '>XA2®fl;B 

a? [0 0 2 1] mvi^m&mm 2 4 -ca* 3 0 ot^-m^ 

WBSnst. a»®»3t«Btl^«lt, t;XA2®« 

tens. HOtt, Xxs/y-7>H- Ulf-MiifPiC 
J$fl:3 0®S»*tf!;^-rS*<. m2©Jt^5ll^7 
t "^XA 2 aBit©MSI*'&mm*^e&+mmieaT» 
D. 15(^3 0*i!HittS*rf5*A^e, tt;S6<)S^mT. 
£:®fi8i^OlS«:3 0©S5Kaa<a5. SE^T, &->3 

B2 4T. i:©8?i^©«#:3 0©i55Sii«S8=&iBl5^L. SiE 

5» ii*«#±umAT>'-^>x^£iaiRa-tjntfaK * 
». its:®'>xA-s:i!isTs^mgstt. (sm* 

>:/2 2Sff»S-&, -^aai®«»3 0*tii5l$-a:.5 

[0 0 2 2] '>XA2®^®©S)t*«^7f5t. en 
i:[^^lCfS2l5p>:/2 2*t||(y:f^ttL.. 5^+>A9(»3© 

at#:3ossfai/j&8e)S. cm, mm^->fi9iim 

^#3 0©iS5$S«aUT:feO. JK*>:3 ©©RS^tCz 

XA^^yi^ 1 2®J;»5#l*Mz{S<a-:>fc^^-p. fSi^ 
40 *>:^&19±ail-S. tSEoT. tttar5iS»:3 o©a 
tt. ::©». '>XA9='ts/i'l 2 0A^'a 

-A«:«JO. aiaiA>K 1 1 -4-C, ■^^XA^'-^'yi'l 
2±®r>XA2$A>H'J>i'bT, "^XA^-feyM 
OfCiRiBJ-r-5. C®^. iK«ftBt3(z. '>XA2®p®S 
i?iJ->fi:X7T:/D-l,T, «ft3 0*'>XA2affi 

[00231 mS6m2 

B 1 1 »*»^©fg 2 ©SliS«tlC^<E>«E§^il^e%£| 
B®«ldc0. 0 1 2 tta 1 1 Ci5lt5>>X>'\5'-v y 1 
50 2®»rB0. -f-bXHl 4tt0HC*ttaXx-i^fiB 
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(6) 



4$M¥6 - 1 2 4 8 7 3 

10 



9 



Blilt-r5fc»©S»'<7'J>i^:9'1' Z^Ytf-^y to 0 2 7] Sli6g!l4 

3 4tt^$jj?>7'3 3icsK$nfe XT->'«si>«s-rwrffiaT*s. c:ntt> *js«ii 1 © 

3 5»««:3 0SI»*-r5fc*fci"j->ftx «I^I'*v»t, «(*:3 0«|>i;::i:>fi«*JjiA-rs©S»< 

7£^'XA2^®ic?>;^#»j-sfc*®yx;i'&^r-r-5:/ ytfec. xYXx-i^i 3®Kia?^s. ^^-t^ng©*! 

□ 7, 3 6tt5"-^r>n9©WE&jW)£T5fc«)®ff* g8lClB<i5lC«}^btt)©T*5. C©«-&, 

If, 3 7e<>XA5'l'yf lCrt«;Snfc->i'y^'««lT W ^fi^lC. XYXx->?l 3±*t:**9^-V>A'9©^t: 

»«. ^ficWriEtisiw^i^tig^-cfc-sit, >'-;^8 EBsn, xYxr—;?i3±icg'^>n9*«-a'T5^ 

li9^V>'n9©*ISS:ffi/c:1i'«)t8IIS:fe%T^>. ^^t. •V'>A*9 CTt^iMftftSn*. C©«^. ««:3 0^ft: 

3jt>y22e. ffi{|:3 0Sfi^31tS«l|g{cm. SXx"/:/* 7>H • 'J If- h»f^S-a--5fcJ&lC. 

3 o©HEA&ri>hn-;i.t<5«|gst>«A.«. >A9rt»©«»3 ammommzii'jxmr^ 

(0 0 2 4] rL<Jimmt^^-^x\t. mmm\<Dm^t^ s©t?> m7\z7hti:.^-ti. stjs^^-yv'ai^nis*^ 

f^*^SaS/^tUT. ?^Y>A9F^'\'>XA2S«U^U tott^SiX^'li^-l'-tf 2 9«XT5'7'^ICiBtft3 Of'fcif 

*j:i?jRiafs-en^?n©«^ic*v>T, »3ia 3 1 © aut, 3 0 ©ai»^j£ic-&*j¥$;iL6ns«jitr 

iiia:01fft>n?>. *fc'>XA2S;i>XA5"f>i'l 2± fttjTl^S. /^ciJ, *ItW2 ©^^IcMLTfe. I^ft© 

JtUm SeiC. y\'+a-A5^V>A*9fcSaiUTV> -rif2 9S. 01 3fC*-r<fc5lw. '^'i>»Cj8»U>X4 

2.lt2#>:/3 3*tfPii$n, «#3 0«1'®g}a*J»« Sa-rfc*©;«C&89:Jtfc»ttl;:LTt>J;Vs. 

^<ottwm\z. j@^)fejnifisfi2 5£f^i!j3 [0023] g^isws 

}a. si2®jt^5fi^7«ffifcft«L&aiat)i8i4f«. xir— :;as»s^-r»rffiHi?*s. rn«, idswi® 

«jasK!*LiK§i. «^j}?>:/3 3a<?±t. ^sE»c:fev^T. mwi o^\zyfimDmxt^(o-&m< 
\z. ;intcffiaanTv»-5n;i/y3 4fcisi;6n. xyxx-v^i 3®Kgj?^s. sijfi«si4®s^ 

7'2 2*tf^»UT. ««:3 0S:»ffbS6«5. ^UT?' tnm\Z. 5'V>/'?9®^gP{;:S<,fcpfcfflStbfc'b© 

Y>/t9®rtE&a5)£UTV>SjEE;^ff3 6®ffi**tBf« -pis. fc!Ku::®«^tt. W0C^-ri5t, aax 

®®S^t&^;ST?, IIJfiWl©«-&tl^«»C. SS-b x-v*! 4®1SEK«S27«BBL, 5"-V>A*9®jSffl 
>D-2 0{CJ:Sffi{^3 0®jaffi®«RfKffl«ff5. S ^ Saeit®«iK-C«^l/T. 5^^>A'9®T6f(c:».5X 

It. '^Xf\ti-^y V 1 0'v®iKWitflUctt, :/53 5fc YXx->?l 3±®«52 8 t«aWt«S'&a-e-, 5=^-V 

J;0':7XA2®M®*^i"J-»iX7T:/n-3n. St >A*9®Ji£®§»»iXx-v»l 4®:y-1' HtLT, XY 

#:3 ojUf^xASiSA* Susans. <i®i!imi*ii« xx->?i 3S»i!iait.5;ittj;o, g^^^ngrt® 

i®«^ti^«-p»5. a»xx-5?i 4*w»WKffi»a-&«±5c«}^-r 

[0 0 2 5] cntcina. ^{^3 odtjoffanri^-s 5. 

&». Xx->:/- 7>H • 'Jtf-h8!if^(Cj;5«fi«:3 0 [0 0 2 9] gli6W6 

<om»i\t. i^f)m^Nn:m^t^. ^tz. m&^nitm a 14a, i^^'m<}if^%<D^mm\z^^m.mAmm.n. 

{*:3 0®ffAlC±-3T, C/XA^+yi'l 2±®'>XA OXr— i^a^^S^^flSfiiH-C**. unS. IIJtW2 

2®¥S^jEIB*'feiiftia-B-«J:i:*tpl|g-cjb5. ®fllSElc*V5T. ffltffS 0'f'(c:f«e;*tSAT?.®&S5 
[0 0 2 6] 40 CfcfelC, XYXx-yi 3®Bii»S, ||J8W5®« 
HI 2tt*5eiH®IB3®|^««f»KiiR«»8l5tB3tSIH® ?^*>n9®^«lcHt. ««iXx-i^l 

-^XAg^i-yi^gP^^roSfffiHTafeS. ±]ffit*V>T«. 4®li6S(caS5 2 7S-ffiU, 5'v>A'9®)i6®S3«tt 

'>XA»l;:atflc€:Si£AL»ffifSJ:5tUTV»^.*t. ©«lRT«figLT, 9^v>/t90Te8IC».5XYXf- 

CTtt. 01 2»C^-rJ:5IC, '^XA^^YU'i'l 2lC-> i^l 3±©«852 8i:aflWtC«&3H-, =f\>n9<0 

V->'^'««3 7&f«IPU C7XA2*J'>XA5=-Vryi'l fiffi&»SilXx-i; 1 4©)tf'f Ht UT. XYXx-S? 

2±tc»S«'&o^^->V5';J'S;MV»TA+3.-AK§1- 1 3 !&i^I!i3'ti-^)C t iciO, >A'9rt®Si»iXr 

2)±5l;:l/T, «tft;3 0*^fcUfc**Tfe«ia-C^5 -i^l 4Smge5lCKi)$#5J;5(Cfil«Ufc&®T* 
J:5IClxTV>4. cn(cJ:»3. x;i'-:^y h®(fij±«tH Sfcseic, ftftX^-i^l 4TffifcfS«:«'!»:tU 

^n?>. t®«^, je2^$n.5'>iA2K. ':7xaso tJX)v^WL\-i. WLm\z^mhx\,^^wmzQ^^z.ifi 

ii*.A>Hl l-3ICi:oT. JK*^3 0ICS*1/Ti^*^ 50 e)«aia-tt2>J:3»:;bT. 8SEflt'<^7'J>5'j9'f H3 2£ 
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(7) 



^M¥6-l 2 48 7 3 



■ 11 

[00 30] ^mr 

wi 9 «. *ssw®m 7 (ommMizmmmmytmo 

yi' 1 2 S*0«^^©*«5"'V>n9rtK:EfiU».5l'i 

»«. ;:®«^. g^Y>A'9ojSBt::nfcRS-r-5 2 

10 0 3 1) ±5E*«»Wl::*ViT. t7XA*>> 

XA^A'-yi'i 2±l;:{BAUSStrWi9^-\'yi'l 2±*» 
&'?XASfBfflt-Sfc«&©«}j3lgttt. 9^^>A9C!)«f' 
tcfll^-rs e: t fcy-v >;■{ 9 cD^l.t«^5 ci t h^jm 

[0032] 

i>iioizfs.^. VtzH^oX, eB> l«> gSttx^v-? 
[EIffi©(S*;5:ie9g] 

ms] ^i0msi,zmm-&n^moyt^mi-(o«im 
[B4] HI (omwizmM-ini-stbizmyei^m'T 



12 



[0 7] 06©SBKaffl3nax^'if7-fif©#Hi 

[08] *%?g©^5©||Jg«^(;:«S5ffiSaBJl£«li 
© Xx- vSB^i-*a^-r»rM0T* S . 

if 10 9] *s!5g©m 7 <r>m6,m\z%i>mm%m^n 

OX7^i?8?»*^-r»riB07?»5. 
[010] »eg©^ill€IKi3^-r«&»©»rS0-7% 

[011] *fmm 2 ©^i&0!ii:^-5»§^^B 

[012] 01 1 t:fett-5C7XA9^Vf i'®erB0-C 
[013] 0l4©«lBK3Sffl-Clr«X^tr5'f1f© 



55 



4 

mm. 1 0 : t7x 
1 1 - i~i 1 - 



20 [014] 011 {C*ft-5Xr->'8Si^®^J^«!9S* 
11giC0T»S, 

1 : P^'i'^K 2 : OXA. 3 

5 : W^i';VXx— 6 
7 : 8 : v'-;^ 9 

A*-fey h. 1 2 : ■^XA^'-^^i' 
4 : a^gftftSS. 1 3 : XYXx-i?. 1 4 : »Si 
Xr-i?, 1 5 : >f^m 1 6 : #15 7-, 1 
7 : 18: ifS^«. 1 9 : Wmf-'J. 20 -.US. 
If. 2 1 :Sffi3>hD-5. 2 2 : 23:7 
2 4 : m&n, 2 5 : jeVS^DDiSSB, 2 6 : 
2 7, 2 8:85, 2 9 : X^U^-Tlf. : 
3 0 : fflfr. 3 1: »2|0, 3 2 : ia«:'^7'J >if^'f 
3 3: Jta#>:/. 3 4 : 3 5 : far, 
3 6 :£E*tt. 3 7 : v-^y^'SW!. 



[02] 



[03] 



[04] 



[05] 




[07] 





[01 2] 



90 



7^ 




-461- 




^2- 



